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About us

| el

Independent consultancy firm; limited liability company (B.V.)

Founded in 2010 and operated by former senior management of
LVNL (Air Traffic Control the Netherlands)

Staff of 12 experts with an additional 8 operational ATC experts
Offices at Hoofddorp (NL) and Houston, Texas (USA)
In-depth understanding of ATM policy and operational affairs

Specialized in complex international projects with many
stakeholders

Closely linked to aerospace engineering and certification
expertise of ADSE and AQE (as part of ADSE Holding BV)

Member of the Civil Air Navigation Services &
Organization (CANSO) canso
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Our primary services..

_—-— | |

Experts in airtratfic
management

www. movingdot.com

Design and Safety Management Performance Policy advice
Development Enhancement
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MovingDot at a glance..
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Airspace & route
development

Operational
Performance
enhancement
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Number of flights over Europe, each day..

= | &k I h 8

IFR Flights/Day in ECAC
32,000 -

30,000 -
28,000 -
26,000 -
24,000 -

22,000 - | I I I I I | I I I I |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2015 Actual
] 2015 Wide Forecast ] 2015 Central Forecast
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Current European traffic & MIL airspace
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Aircraft controlled by different Centres

TWR
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Even multiple Air Navigation Service
Providers

_— I | A\
Eurocontrol Maastricht Upper Airspace Centre (MUAC)
. o=
FL245
ACC
Initial Approach Fix

Luchtverkeersleiding NL

Schiphol Approach

(LVNL)
% Schiphol TWR
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Airspace structure follows national

boundaries
—
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The busiest routes have to avoid military

areas
|

; Bruxelles/
Brussel

urtesyBen Pirard, CC BY-SA 3.0
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.. With unplanned route extensions
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..with too many flows and too many




Sources of economies

Cause of fragmentation

Annualised

% of cost of

costs fragmentation

FPiecemeal procurement (mainly ATM systems) €30m - €70m

C_ommon Sub-optimal scale_ in maintenance and in-service 14%
issues development (mainly CNS) €10m - €15m
Fragmented planning €60m -€120m
Economies of scale in ACCs (operating costs) €370m - €460m

ACCs Economies of scale in ACCs (capital cost) €105m - €140m 53%

Constrained sector design (flight efficiency

benefits) €50m - £100m
Lack of common systems (operating costs) €150m -€215m

ATM systems | Lack of common systems (capital costs) €30m - €90m 23%
Increased coordination at interfaces €10m - €20m

_ CNS Optimum location of en-route navaids €3m-€7m 4%
infrastructure | oyerprovision of secondary radar £€15m - €60m

Associated Economies of scale in training, administrative costs
support and R&D €40m - €100m 6%
Total costs of fragmentation £880m - €1400m 100%
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Single European Sky

startof SES

COM (1999) 614

2004
SES |
regulatory
package

2009 2013:

SESII SES I+
regulatory Aviation
package Package

13 December 1960

EUROCONTROL International
Convention relating to Cooperation
for the Safety of Air Navigation is
signed by the 6 founding States.

,The original aim of
EUROCONTROL was to achieve
the complete integration of air

traffic services in Europe.”

Source : Eurocontrol webpage

(EC) No 549/2004
Framework Regulation
for the creation of the
single European Sky

(EC) No 550/2004
Service provision
Regulation

| | | g
2010 2012 2014

SESAR SESAR SESAR
Definition Development Deployment
Phase Phase Phase
(2005-2008) (2008 — 2016+) (2013/14 - 2020+)

(EC) No 219/2007
establishing
SESAR
Joint Undertaking
for private public
partnership

(EC) No 691/2010
Performance scheme
Regulation

(EC)No 1794/2009
Charging scheme Regulation

(EC) No 176/2011
FAB information Regulation

(EC) No 1070/2009
amending (EC) 549/2004
SES Il

Examples; not all applicable SES regulation shown. Complete list “Report onthe SES Legislation Implementation, Ch. 1.3, EUROCONTROL June 2012
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The 4 Pillars of the Single European Sky

The European Commission plan: “The Aviation Package”
e Performance scheme e Extension of EASA
e Functional airspace competences to include
blocks ATM and Airports
e Network Management
New
- / regulatory J
/ N
e Technical Industrial * Measures in the area of
components airport capacity
- J
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Current European Airspace
e | 25 = 1
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CFIRIUIR in the Lower Airspace Seie. 12 Maren 2005

Effective: 12 March 2009
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Functional Airspace Blocks (FABs)

Defragment the European Airspace structure

= FO  FAB Definition
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Functional Airspace Block Europe Central
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Orga nisaties Eurocontrol- Maastricht
e ‘ - U|?per Air conm | “

COMOPS Air

Belgian Air Component ATCC

ANA

Belgocontrol

DFS
Langen Centre

DSNA DFS

Reims Cent
eims Centre HQ

* AFSBw
DSNA
HQ DFS
Karlsruhe UAC

DSNA ‘ DSAE/DirCAM ‘

Direction de la Circulation Aérienne Militaire

Parijs Centre
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SES ATM Research - SESAR

S == == I ==

The Concept of Operations
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Cruise climb Airborne Spacing
& Separation

Complexity Assessment _.--"--. A :olli.:ion —
& Resolution t voidance omtonng’l

Extended AMAN of d
Business & Mission trajectory Performance Base

Time based separation Navigation
Trajectory Management Frame 2 .

Point Merge Cruise climb

AMAN & Point Merge Trajecftt_:ry au_thorlsatn?n Free routing
& revision using datalink

Approach Procedures

Optimised
with Vertical Guidance RNP
Integrated Departure Dynamic vortex Low Visibility procedures ‘Enhanced
& Arrival Manager et separation using satellite GBAS situational
Continuous Climb awareness

Integrated Controller
Working Position

& Descent

b

Pilot Enhanced
Vision

Enhanced situational
awareness

Brake to vacate
Surface planning &
routing

Advanced Flexible
M Use of Airspace Sector Team Operations

& Enhanced ATFCM Process System Wide Information Management EnhancetiShorriermiCanHictIAlers
T - Conflict Detection & Resolution

0 User Driven y ‘ ‘ Integrated Controller Working Position

Prioritisation
.il I Process

Airport Operations % ? %

a Planning . » .
Network Operations System interoperability with

> air & ground data sharing

— Planning

Enhanced Decision
Support Tools




In Practice..

2 eraft follow the pianncd trajectory

Trajectory-bas - 6 Mn}m account the uplinked
for ANSP'AOR issuedtothe . constraint.
3/C DYATCO ™ —
- “SSMonitoring
Flight Plan-Update Message based on _Also System uplink of conducted by air and gro
preferred trajectory, alrspace s downstream constealnt e
constraints, metering needs, cic - — —
loaded to FMS k

 —— '

Lift-Off g ) . _"\ escent

= En-route ANSP(s)
> \ . AN Destination
ANSP(s)

Ground system acquires  Trajectory intent data
Airborne System provides full remaining

a/cintent. Notified to all  downlinked based on
interested parties 3| synchronised Trajectory.
— 4D trajectory as requested.

Ground system can now 5
assign a constraint to the
aircraft

b 4

Aircraft makes descent from
cruise level meeting
assigned constraints .

Departure
ANSP(s)

Ground System P T

Speed Constraint issued for short durations

Time Constraints issued one at a time
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SESAR is Approaching the Deployment Phase

Deployment Phase

Aplement results of W
development to meet.
Development Phase performance targets

e | = | s

Develop new standards,
Definition phase operational procedures

and technologies

Today

Create European
ATM Master Plan

09/2009
Airlines 3000+

on board

03/2010  contributors
by G oon oo 30
[ MAY 2009 , e
— ? Launch 07/2009 contributors Validation
exercises
400 300
contributors projects 15
SESAR Solutions
20
projects
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Extension of SESAR Joint Undertaking

| e I L §
The High Level SESAR Programme Research and Innovation 2020

addressing remaining part of the European ATM Master Plan

C 0,1 Billion C 1,2 Billion C 0,3 Billion

Exploratory Applied Research, Large Scale
Research Pre-Industrial Development, Demonstrations
Validation

AIRPORT: ATM: AIRCRAFT: INFRASTRUCTURE:
ICNS, Training &

Air Navigation Service

ATM Operations & teChnOIOgy Airport Terminal, | Airspace, Traffic Air Vehicle

System Architecture

Providers

Surface & Tower Management & Operations, Mission Simulation

Systems Systems Management & Systems
Integration

Airports

Operations, Technical Interoperability & Performance
System(s) Architecture Staff Associations

European ATM Master Plan Maintenance

Role of the Human in
Automation and Ops. Change

Enabling Change: Economics,
Legal, Policy & Regulation




Virtual centres

Status quo “Virtual Centre Model”

|
~68x ANS centres in Europe «On» & «off» Air Traffic Service Centres (ATSUs)

Lack of standards Interoperability through standards

& interoperability
Efficient use of infrastructure

Inefficient use of infrastructure
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Unbundling of Services & Consolidation
of Infrastructure

ATCBY HMI

ANSP's use fully integrated HMI's for
ATCO's (OPS)
Inside a proprietary, monolithic
Systems

EDP RDP FDP COM

ANSPs are monolithic
and use monolithic Systems

unbundled

1 b

Virtual Centre Model

ATCBY HMI

ANSP's use monolithic proprietary
HMI for ATCO's
and maintain their monolithic Data
Center

__.f___-—

Data centre
(Centralized services)

! 4

v

Site depending
infrastructure

ATCBY CCC ATCBY CCC

ANSP's use open

standardized and /
interfaced

CWP /CCC

— L -

Data centre
(Centralized services)

ANSP's and it's Systems are
unbundled to mainservice
layers

AN
(7

Site depending
infrastructure

ing
re

Consolidation / Centralization
of
Data Processing and Data
Service Provisioning
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Remote Tower operations

Luftfartsverkett (LFV) “Virtual Tower” for operating Sundsvall Airport, Sweden

39 © MovingDot, Experts in Air Traffic Management mOVing



Contact details

Hans Offerman
Managing Director

Hans.Offerman@ movingdot.nl
+31 6 2322 9240

Henk Waltman

Director &
Business Consultant

HenkWaltman@ movingdot.nl
+31 6 5199 3412

Engbert Hofstee

Partner &
Business Consultant

Engbert.Hofstee@movingdot.nl
+31 6 2322 9529

Visitors:
Scorpius 116, 2132 LR Hoofddorp
Postal address:
P.O.box 3083, 2130 KB Hoofddorp, The Netherlands
Telephone: +31 (0)88 668 3000
Website: www.movingdot.nl

MovingDot can be reached by car and by public
transport. From Amsterdam Schiphol Airport the
traveling timeis less than 10 minutes.
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Questions please..
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Experts in Air Traffic Management

Bridging the gap between policy and operations



